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>2,500 hospitals

>5,700 cardiologists

>60 million clinical records

Trusted Third Party

CED CED CED



Name Disease or Device Facility Sites
Patient 
Records

PINNACLE
Coronary artery disease, heart failure, atrial 

fibrillation, hypertension, diabetes, peripheral 
arterial disease

Outpatient 550 35,000,000

Diabetes Diabetes and cardiometabolic care Outpatient 329 1,000,000

*CathPCI
Percutaneous coronary interventions

Diagnostic catheterizations
Hospital/Free Standing 1,730 20,000,000

*ICD
Implantable cardioverter 

defibrillators
Hospital 1,867 2,000,000

ACTION-GWTG
Acute coronary syndrome

STEMI and NSTEMI
Hospital/EMS 1030 1,200,000

*PVI
Carotid artery revascularization

Lower extremity
Hospital/Free Standing 214

350,000

(CAS & CEA)

*IMPACT
Congenital heart disease

Pediatric and Adult
Hospital 100 70,000

*STS/ACC TVT Transcatheter Valve Therapy Hospital 540 100,000

*LAAO
Left atrial appendage occlusion  

procedures
Hospital 369 10,000

*AF Ablation AF ablation procedures Hospital 41 1,500
*device registries





NCDR Data Serves Many Purposes

Software 
Vendors

Web based entry

Administrators
Researchers
Consumers

Industry
Providers
Payers
Regulators

Stakeholders

How Data is Used

Quality and 
performance 
improvement

Evidence based 
medicine

Reimbursement

Research Surveillance
Performance 
monitoring

State and 
federal QI

Public reporting 
for consumers



Data Quality 

• Training and Clinical Support Team
• Orientation webinars
• Online FAQs
• Live customer support
• Email
• Monthly webinars
• Annual meeting with case reviews, etc.

• Data Entry Integrity
• Software value checks
• Field level range parameters
• Parent:Child fields

• Data Completeness
• Completeness assessed with everyone data 

submission
• Completeness monitoring reports

• Annual Data Accuracy Audits
• Up to 650 records audited annually

• Adjudication (algorithmic + CEC)

NCDR.17 over 
1,600 attendees





Name Disease or Device Facility Type Sites
Patient 
Records

ICD Registry
Implantable 
cardioverter 
defibrillators

Hospital/ Free 
Standing

1,867 2,000,000

ICD Registry



History of CMS ICD CED and NCDR

2006 April

• QNET sunsets, 
ICD Registry 
named sole 
data repository 
for hospitals 
across the US. 

2005 
October

• ICD Registry 
becomes 
official CMS 
Registry 
replacing QNET 

2005 June

• ACC-NCDR 
launches ICD 
Registry

2005 
January

• Final ICD NCD 
includes  CED 
w/registry 
mandate 
(QNET)

2004 
September

• Proposed CMS 
NCD

Participation in NCDR if/when CMS ICD CED “sunsets”???



ICD Registry Patient Inclusion Criteria
(2 options)

All Patients

• ICD/CRT-D (initial implant or 
generator change) for 
primary or secondary 
prevention regardless of the 
insurance payer. 

• All leads

CMS patients only

• Minimum requirement for 
CMS NCD

• ICD/CRT-D (initial or 
generator change) for 
primary prevention and 
insured by Medicare

• Leads not required

90% of NCDR hospitals now enter ALL ICD PATIENTS!!



ICD Registry Measures
Executive Summary

Guidelines
• Proportion of ICD/CRT-D patients that fulfill class I, IIa, or 

IIb guideline indications

• Proportion of ICD patients that fulfill class I, IIa, or IIb
guideline indications

• Proportion of CRT-D patients that fulfill class I, IIa, or Iib
guideline indications

Performance Measures
• Proportion of ICD/CRT-D implant patients with left 

ventricular systolic dysfunction (LVSD), who were 
prescribed ACE-I or ARB therapy, as eligible, at discharge

• Proportion of ICD/CRT-D implant patients with a prior MI 
who were prescribed beta-blocker therapy, as eligible, at 
discharge

• Proportion of ICD/CRT-D implant patients with left 
ventricular systolic dysfunction (LVSD) who were 
prescribed beta-blocker therapy, as eligible, at discharge

Composite Measure
• Proportion of ICD/CRT-D implant patients prescribed all 

discharge medications (ACE-I/ARB and/or beta-blocker) 
for which they were eligible

Outcomes
• Proportion of lab visits where patient had an 

unsuccessful attempt to place the coronary sinus/left 
ventricular lead (CRT-D implants)

• Proportion of lab visits where patient had an incidence 
of death or a major adverse event

Appropriate Use Criteria
• Launch 2018



ICD Registry:
76 papers 
published in 
major journals

https://cvquality.acc.org/NCDR-
Home/research



Strengthening National System for 

Medical Device Postmarket Surveillance



http://www.bostonadvancedanalytics.com/science-
based-medicine-delta

Resnic FS, Normand SL. Postmarketing surveillance of 
medical devices: filling in the gaps. N Engl J Med 
2012;366:875–7.



DELTA Auto-Surveillance Angio-Seal STS

Longitudinal propensity-matched analysis of cumulative incidence.

Dark blue circles, > expected rates (safety alerts)

Resnic JAMA. 2010;304(18):2019-2027

Major Vascular

Complications



17Hauser et al.  Circ Cardiovasc Qual Outcomes. 2012

Using pooled data from three high volume centers, DELTA performed a propensity matched analysis 0f 859 

Fidelis lead implants versus traditional leads.  By 25 months of analysis (dashed line) 3% of Fidelis leads had 
fractured (red line) whereas only 0.1% (1 of 859) alternative ICD leads had fractured.

Voluntary 

Recall

DELTA Automated Surveillance: 
Hospital Registries and Time Savings

Quattro

Fidelis

Potential Time

Savings
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…. Those 25 months of delayed recognition led to 70,000 patients in the U.S. receiving the 
defective ICD lead AFTER we should have known that they were at higher risk for fracture.    
70,000 people is….

DELTA Automated Surveillance: 
Hospital Registries and Time Savings



ICD-DELTA Active Surveillance Study
• The ICD-DELTA Study explores the relative safety of four commonly used 

ICD leads used in contemporary clinical practice during defibrillator 
placement.

• Objective: validate a strategy of automated, prospective, active safety 
surveillance of the NCDR ICD Registry based on propensity matched 
survival analysis of contemporary high energy ICD leads. 

• The primary composite endpoint is a repeat procedure for existing lead 
function abnormality

• Secondary Endpoints of lead failure of the device of interest: 
• Lead function abnormality/ integrity failure
• Defibrillation Failure
• Lead Misplacement
• Lead Misplacement Infection  



“ The TVT Registry of the STS and the ACC continues to play a vital role in FDA 
post marketing surveillance of TAVR devices and has already helped to ensure 

responsible adoption of TAVR therapy and measured expansion of its indications 
on the basis of clinical outcomes. …this resource….will become increasingly 

important for ensuring that newer  generations of TAVR devices continue to be 
safe and effective throughout their total product life cycle.”

October 5, 2015



The Future of CEDs
The Setting Sun and Effect on Registries

A History and a Perspective



MEDCAC Meeting May 2012 Evidentiary Characteristics 
for Coverage with Evidence Development (CED)

Louis Jacques

Mark McClellan

Michael Mack

Sean Tunis

Richard Kuntz

……Many others



MEDCAC CED Meeting May 2012
Establishment and initial use of coverage (CED)  

• Goal of CED: Providing beneficiaries with better or earlier access to a 
treatment that is reasonable and necessary, while developing better 
evidence to inform care decisions. 

• •Potential benefits of CED - More rapid access for Medicare 
beneficiaries to new interventions 

• Improved post-market evidence development, providing important 
new knowledge for care decisions 

• Clearer understanding for patients, providers, and payers regarding 
the risks and benefits of a new intervention 

• •Since 2006, 15 percent of national coverage determinations (NCDs) 
have incorporated CED.



MEDCAC Meeting May 2012
CED and a Learning Health Care System

• Evidence needed on medical products at approval is not complete—with 
many opportunities to develop better evidence after approval. Uncertainty 
regarding long-term outcomes 

• Possible differences in risks and benefits in older individuals or patients with 
multiple comorbidities, who are often underrepresented in clinical trials 

• Differences in effectiveness across practice settings or providers 
• Growing opportunities to close post-market evidence gaps. Better 

development science (e.g., better predictors of patient benefit and risk, and 
validated markers of clinical outcome benefits, which can be tracked in post-
market settings) 

• Registries and research networks using increasingly sophisticated electronic 
data and analytic methods to develop better evidence 

• More support to develop better evidence - Public and private support for 
research and analysis 

Mark McClellan



MEDCAC Meeting May 2012

CED Costs and Financing

• CMS has no mechanism to support costs of conducting CED; Analytic 
infrastructure, data collection, analysis 

• Usually funded by research agencies and/or industry 

• Moving away from “one-off” CED mechanisms could reduce/spread 
infrastructure costs. Opportunities to use or build on 
existing/emerging registries and data collection networks . 

• Partnerships with other agencies, industry, private payers, and others 
could foster funding opportunities that meet the needs of patients 
and providers. 

McClellan



MEDCAC Meeting May 2012
Organizations Have Vested Interest in 

Better Post-market Evidence 

• FDA supports accelerated approvals (which may soon be expanded) and to 
promote post-market safety surveillance. 

• Agency for Health Care Research and Quality - Mission includes supporting 
research on medical technologies and quality of care. 

• Patient-Centered Outcomes Research Institute - Mission to support better 
evidence on for individualized patient decision-making. 

• Many others: VA, DoD, private payers, health systems, etc. 



MEDCAC Meeting May 2012-Improving CED
• CED can help provide access to innovative treatments in Medicare 

population while generating further evidence to promote more effective 
use —but more evidence comes at a cost. 

• Complemented by payment and benefit reforms focusing on better results, 
and by more sophisticated research networks, CED could provide 
important momentum for better, more innovative health care. 

• CMS should work toward increasing the benefits and reducing the cost of 
CED application a more effective, efficient, and predictable CED system: 
Establishing criteria for invoking CED that ensures benefits outweigh costs 

• Improving the data collection infrastructure 

• Promoting innovative study designs and methods 

• Assessing the costs and benefits associated with CED studies 

Mark McClellan



NCDR CED Examples-MEDCAC Mtg. May 2012
Longitudinal ICD Registry Study

• B1: What are the rates of device therapies during the first three 
years after implantation for patients with LVEF 31-35% and patients 
with LVEF < 30%?

• B2: What are the rates of device therapies during the first three 
years for patients with diagnosis of nonischemic cardiomyopathy for 
less than nine months and patients with diagnosis greater than or 
equal to nine months?

• B3: What are the rates of device therapies during the first three 
years for patients who are NYHA Class IV at time of implantation of 
a CRT-D device and for patients who are Class III at the time of CRT-
D placement?



Potential CED Examples-MEDCAC Mtg May 2012
STS/ACC TVT Registry

• “Valve in Valve” therapy.
• Unicuspid/bicuspid valve or  non-calcified AV
• Pre-existing prosthetic heart valve in any position, prosthetic ring, 

or severe mitral insufficiency.
• Severe ventricular dysfunction with LVEF <20.
• Renal insufficiency (Creatinine > 3.0) and/or end stage renal 

disease (ESRD) requiring chronic dialysis.
• Low gradient low output aortic stenosis. 
• Assoc. valvular lesions which cannot be Rx’d surgically. 



CMS CED Guidance November 2014



CED Background
• CED is a paradigm formally articulated in 2006 whereby CMS covers 

items and services on the condition that they are furnished in the 
context of approved clinical studies or with the collection of 
additional clinical data.

• Additional clinical data needed to assess the appropriateness of an 
item or service for use with a particular beneficiary

• CED can expedite earlier beneficiary access to innovative technology 
while ensuring systematic patient safeguards-provided to clinically 
appropriate patients; are in place to reduce the risks inherent to new 
technologies or new applications of older technologies



Principles Governing the Application of CEDs

• CED occurs within the NCD process, transparent and open to public 
comment

• CED will not be used when less restricted coverage is justified by the 
available evidence

• CED  will generally expand access to medical technologies to 
beneficiaries

• CED will not duplicate or replace FDA’s authority in assuring safety 
and efficacy

• CED will not assume the NIH’s role in fostering, managing, or 
prioritizing clinical trials



Ending CEDs

• It is expected that studies conducted under a CED NCD will produce 
evidence that will lead to revisions to CMS coverage policies

• Expected that results of all CED approved studies be analyzed and 
published in peer reviewed journals. CMS will use results to inform or 
revise coverage decisions.

• CED cycle is considered completed when CMS completes a 
reconsideration of the CED coverage decision and removes the 
requirement for study participation as a condition for coverage.



Cardiovascular Related NCDs with CEDs

• Artificial Hearts- 2008

• ICDs- 2005

• Leadless Pacemakers- 2017

• LAA Closure- 2016

• TAVR -2012

• Transcatheter Mitral Valve 
Repair- 2014

• So…….

What happened to hospital 
participation in the 
INTERMACS Registry with the 
change in the NCD for 
Ventricular Assist Devices no 
longer requiring CED?



2012 Participation 122 Active Sites
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CMS MCSD Coverage Decisions

• 1996 – CMS began covering VADs implanted as BTT at Medicare approved heart transplant centers

• 2001 – Removed the “heart transplant center” requirement

• 2003 – CMS began covering VADs implanted as DT at Medicare approved heart transplant centers

• 2003 - Facility must participate in a nationally audited registry

• 2007 – Removed the “heart transplant center” requirement

• 2007 – Named Intermacs as the national registry

• 2013/2014 - Removed the “nationally audited registry” requirement

• October 30, 2013 – Effective date

• September 30, 2014 – Implementation date

Slide courtesy of Dr. David Naftel



CMS Decision Memo 2007 VADs 

38

CMS names INTERMACS (Interagency for Mechanically Assisted Circulatory Support)

As the registry that satisfies the CMS reporting requirement
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CMS Mechanical Circulatory Support Devices Coverage Decisions

Why was the Intermacs participation requirement removed?

“The evidence is sufficient to conclude that participation in 

Intermacs is no longer necessary for VADs to be reasonable and 

necessary.”  - CMS Decision Memo for VADs; October 30, 2013

Our interpretation of this statement is that CMS believes that MCSD therapy has become sufficiently 

accepted and has demonstrated acceptable clinical outcomes so that an initiative by CMS to stimulate 

MCSD research is no longer necessary.  

Much of this evidence has come directly from Intermacs research and from Intermacs reports to CMS.  

Slide courtesy of Dr. David Naftel

CMS CED VAD Decision 2013/2014



CMS VAD Coverage 2010

40
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Det Norske Veritas (DNV) Healthcare, Inc.
CMS Memorandum Summary - October 3, 2008 

This memorandum announces the Centers for Medicare & Medicaid Services’ (CMS) decision to 

approve Det Norske Veritas Healthcare, Inc. (DNV Healthcare) for recognition as a national 

accreditation program for hospitals seeking to participate in the Medicare program. 

https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/downloads/SCLetter09-02.pdf

Hospital Certification Bodies

The Joint Commission
CMS Renewal Announcement – July 1, 2014

(OAKBROOK TERRACE, Ill. – June 30, 2014) The Centers for Medicare & Medicaid Services (CMS) 

announced it has renewed the approval of The Joint Commission’s deeming authority for the accreditation of 

hospitals that want to participate in the Medicare program. The continued recognition was awarded for a six-

year period effective July 15, 2014, through July 15, 2020.

http://www.jointcommission.org/cms_renews_joint_commission_hospital_accreditation_deeming_authority/



Joint Commission Certification for VAD 2014

42Required to collect and analyze data on at least four performance measures related in

clinical practice guidelines for the program or service
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Joint Commission Requirements for DT VAD Certification 

Feb 2014 (Effective March 23, 2014)

“The program analyzes its VAD patient data in a nationally audited registry to evaluate 

outcomes.

Note: INTERMACS is currently the only nationally audited registry for VAD.” 

Slide courtesy of Dr. David Naftel



2017 Participation 166 Active Sites

INTERMAC annual participation fee= $10,000
Sites without other external Registry financial support (e.g., Industry)
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Hospital enrollment

Financial Sustainability

Federal government interest

Industry involvement

Collaborations

Quality Assurance Reports

Research

Temporal Changes to INTERMACS from 2012 to 2014

Slide courtesy of Dr. David Naftel



>2,500 hospitals

>5,700 cardiologists

>60 million clinical records

Trusted Third Party



What will Dr. Mack do
….If TAVR CMS’ CED goes away???


